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[Scope of the Claim] 
[Claim 1] 

A high resolution image processing apparatus for processing high resolution 
image data higher in resolution than that adequate for displaying in response to an 
operational input indicative of the details of a process to be performed, comprising: 

a plurality of actual image storing means for storing high resolution image data; 

a plurality of display image storing means for storing reduced image data 
having resolution adequate for displaying; 

first image processing means for performing an image processing responding to 
the operational input and based on the high resolution image data respectively stored in 
said plurality of actual image storing means; 

second image processing means for performing an image processing 
responding to the operational input and based on the reduced image data respectively 
stored in said plurality of display image storing means; and 

display means for displaying thereon an image to be represented by said 
reduced image data stored in said display image storing means. 
[Claim 2] 

A high resolution image processing apparatus as set forth in Claim 1, which 
further includes a plurality of reducing means for reducing said high resolution image 
data stored in said plurality of actual image storing means to create the reduced image 
data. 

{Claim 3] 

A high resolution image processing apparatus as set forth in Claim 1 or 2, in 
which said second image processing means performs another image processing in 
parallel with said first image processing means to process said high resolution image 
data stored in said actual image storing means when the load of the image processing 
responding to said operational input is lower than a predetermined standard load level. 
[Detailed description of the invention} 
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[0001] 

[Industrial Field in which the Invention is Used] 

The present invention relates to an apparatus for performing computer 
graphics (simply referred to as "CG"), and more particularly to a high resolution image 
processing apparatus for processing high resolution image data used for industrial 
designs, printings or advertisements or the like. 
[Description of the Prior Art] 
[0002] 

There have so far been utilized a wide variety of computer graphic apparatuses 
in various fields. In particular, the apparatus for creating realistic images on a display 
by using two-dimensional or three-dimensional computer graphics, so called "computer 
rendering", has made a remarkable progress. 
[0003] 

The display resolution of the conventional computer graphic apparatus of this 
type, for example, the display resolution of a personal computer system is in the order of 
640 x 400 - 480 dots. The display resolution of a work station system is about 1000 x 
1000 dots, and the display resolution of an exclusive high-definition television system is 
approximately 1920 x 1035 dots. The user of the conventional computer graphic 
apparatus can create images by operating a digitizer or the like as easy as they draw 
pictures with pens or paints. 
[0004] 

The image data created by the computer graphics, however, has a difficulty in 
color printing process because of the fact that the resolution of ordinary display image is 
too low to get a large size of high resolution color printing image. In the color printing 
process, it is required usually to use a film of 8 x 10 inches so as to obtain a high 
resolution in the order of 1000 scanning lines per inch. This resolution is as high as 
approximately 40 times of the resolution of typical Highvision type display devices. 
When the data of such a high resolution image is processed to be displayed on a display 
screen by the computer graphics apparatus, the high resolution image must be reduced 
as in the manner that the image can be displayed as a whole on the display screen. 
[0005] 

In an image processing apparatus wherein the reduced images are displayed on 
the display screen while the high resolution image data are processed, it is possible for 
the user to timely operate the visible reduced image on the display screen and to check 
the resulting image. During the user's operation to the reduced image, the image 
processing apparatus processes the high resolution image data in accordance with the 
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user's operation put thereinto. 
[Problems to be Solved by the Invention] 
[0006] 

The above conventional high resolution image processing apparatus, thus, 
enables to practically use the operational inputs with respect to the reduced image on the 
display screen not only to process the reduced image data but also to process the high 
resolution image data. The high resolution image processing apparatus, however, 
encounters a drawback due to the fact that the processing load of the high resolution 
image data is far grater than that of the reduced image data. This raises a long time 
image processing with respect to the high resolution image data. 
[0007] 

The prior art high resolution image processing apparatus performs image 
processing necessary to both of the reduced image data and the high resolution image 
data by means of a single drawing processor. And, it is required for the high resolution 
image processing apparatus to quickly reflect the result of the user's operation in the 
display image. The drawing processor, therefore, processes the reduced image data at 
first, and then processes the high resolution image data. 
[0008] 

The image processing for the high resolution image data is realized by either of 
a real-time system or a batch system different in timing from the real-time system. The 
real-time system executes at first image processing of the reduced image data and then 
performs image processing of the high resolution image data. While, on the other hand, 
the batch image processing system performs image processing of the reduced image data 
as a real-time process and stores the history of the process. And, the batch system 
finally executes image processing of the high resolution image data as a whole. To 
store the high resolution image data into a storing device, the device needs to have a 
large capacity. In a case where usable only storing device is the magnetic disc or the 
like, the batch system is necessary. In case of a large capacity of semiconductor 
memory, the real-time system is adoptable. 
[0009] 

The aforementioned conventional real-time system needs to process both of the 
reduced image data and the high resolution image data in response to every operational 
input. Because of the necessity of the long time image processing with respect to the 
high resolution image data, it is difficult so as not to smoothly and continuously perform 
the image processing responding to the use's continuous operational inputs even in the 
case of the real-time system. 
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[0010] 

In the batch system, the data processing is not performed with respect to the 
high resolution image data during the data processing of the reduced display image data. 
It is therefore difficult to perform a zoom process for displaying an expansion of a part 
of the high resolution image data to show the progress of the image processing. 
[0011] 

It is an object of the present invention to provide a high resolution image 
processing apparatus capable of processing the display image data and the high 
resolution image data in response to the use's operational instruction for the image 
processing. 

[Means to Solve the Problem] 
[0012] 

The present invention is a high resolution image processing apparatus which 
comprises an input device for indicating the details of a process to be performed, and 
processes the image data having a resolution higher than a certain resolution adequate 
for displaying, and which further comprises: a plurality of actual image storing means 
for storing high resolution image data; a plurality of display image storing means for 
storing reduced image data having resolution adequate for displaying; first image 
processing means for performing, in response to the operational input into the input 
device, image processing mutually among the high resolution image data respectively 
stored in the plurality of actual image storing means; second image processing means 
for performing, in response to the operational input into the input device, image 
processing mutually among the reduced image data respectively stored in the plurality of 
display image storing means; and display means for displaying thereon the reduced 
image data stored in the display image storing means. 
[0013] 

The present invention is desirably a high resolution image processing apparatus 
which further includes a plurality of reducing means for reducing the high resolution 
image data stored in the plurality of actual image storing means to create the reduced 
image data. 
[0014] 

In the present invention, it is preferable that the second image processing 
means performs another image processing to process the high resolution image data 
stored in the actual image storing means in parallel with the first image processing 
means when a process load necessary to the image processing caused by the input 
operation is lower than a predetermined standard. 
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[Function] 
[0015] 

In accordance with the present invention, the plurality of display image data 
storing means, the first and second image processing means and the display means are 
included in the high resolution image processing apparatus. When the details to be 
processed are instructed by an operation through the input means, the first and second 
image processing means respectively perform first image processing mutually among 
the high resolution image data respectively stored in the plurality of actual image storing 
means and second image processing mutually among the reduced image data 
respectively stored in the plurality of display image storing means. 
And, the reduced image data are fed into the display means to be displayed. 
[0016] 

It is possible for the second image processing means to quickly process the 
reduce image data despite that the high resolution image data need a long time data 
processing, because the first image processing means independently processes the high 
resolution image data. In other words, the present apparatus makes it possible to 
process the high resolution image data having need of a long time data processing even 
under the condition that the display images brought from the image processing of the 
reduced image data are successively quickly displayed on the display screen. 
Furthermore, the image processing of the high resolution image data is performed as a 
real-time process. This enables, for example, to display a part of the high resolution 
image data on the display screen as a visible halfway resulting image in the middle of 
image processing. The present invention, thus, enables to provide a satisfactory 
man-machine environment promptly responsive to the user's input operation with 
images on the display screen. 
[0017] 

In accordance with the present invention, the high resolution image 
processing apparatus further includes the reducing means, which reduce the high 
resolution image data stored in the actual image storing means. The reduced data may 
be stored into the display image storing means, otherwise they may be displayed directly 
on the display means. It may also be possible to perform a zoom process for quickly 
zooming a part of the high resolution image data. 
[0018] 

Yet further, according to the present invention, the second image processing 
means may perform additional image processing with respect to the high resolution 
image data when the load of image processing responding to the operational input is 
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lighter than a predetermined standard. The reduced image data need not a long time 
process within the processing period, it is therefore possible, within the remaining time, 
for the second image processing means to process the high resolution image data in 
parallel with the first image processing means even in spite of the necessity of their long 
time process. This results in that the time for processing the high resolution image 
data is reduced. 

[Embodiment of the Present Invention] 
[0019] 

In Fig. 1, there is roughly shown a hardware constitution of an embodiment of 
the present invention. The user's instructions for image processing are put into a 
coordinate input device 1. The first image processing means is constituted by a 
drawing processor 2 which processes, in response to the details of the user's instructions, 
the high resolution image data respectively stored in an original image storing device 3 
and a composite image storing device 4. The high resolution image data stored in the 
original image storing device 3 and the composite image storing device 4 are processed 
into compositions by a composite processor 5 to update the stored contents in the 
original image storing device 3. The original image storing device 3, that is the actual 
image storing means, and the composite image storing device 4 are operable to input or 
output the high resolution image data to an external storing device or the like through an 
input/output bus 6. 
[0020] 

A result of input into the coordinate input device 1 is fed into a drawing 
processor 7 adapted to process the reduced image data stored in a plurality of exclusive 
display use storing means 8, 9 those are the display image data storing means. The 
reduced image data stored in the exclusive display use storing means 8, 9 are processed 
into a composition by a composite processor 10 to be displayed with a display device 11 
that is the display means. The outputs from the composite processor 10 are on the 
other hand fed back into the exclusive display use storing means 8, 9 to update the 
reduced image data. 
[0021] 

The composite mode of processing in the composite processor 5 ,10 is set up 
with a composite mode setting device 12. Between the original image data storing 
device 3 and the composite image storing device 4 are provided respective 1/n-reduction 
processors 13, 14 designed to reduce the high resolution image data in their data volume 
by extracting preliminarily addressed parts of the high resolution image data at their 
memory addresses equally spaced with one another. The image data reduced in their 
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data volume are operable to be stored into the exclusive display storing means 8, 9 in 
the form of the reduced image data or to be displayed by an reduced image with the 
display device 11. 
[0022] 

The drawing processor 7, in the ordinary way, functions to process the reduced 
image data stored in the exclusive display storing means 8, 9. The processing time of 
the drawing processor 7 is therefore shorter than that of the drawing processor 2 which 
processes the high resolution image data stored in the original image data storing device 
3 and the composite image data storing device 4. When the load of the image 
processing is relatively light by the reason that the image processing is performed only 
to draw a line or merely to increase or reduce the size of a diagram, the drawing 
processor 7 promptly completes the image processing and therefore has time to spare. 
In this situation, such the load of the drawing processor 7 is detected by a drawing 
condition judgement means 15 adapted to make a judgement on whether the load is light 
or not. When the load of the drawing processor 7 is light, the drawing processor 7 is so 
controlled as to process the high resolution image data stored in the original image data 
storing device 3 and the composite image data storing device 4. 
[0023] 

The coordinate input device 1 is constituted by a digitizer or a pressure 
sensitive pen. When the sensitive pen is operated as in the same manner of the paint 
brush, the signals representing the coordinates X, Y of the tip point of the pressure 
sensitive pen and the pressing force W exerted on the pressure sensitive pen are 
outputted from the coordinate input device 1 to the drawing processors 2, 7. And, the 
processors 2, 7 perform their respective image processing in response to the signals 
representative of the coordinates X, Y and the pressing force W. 
[0024] 

The original image data storing device 3 comprises a semiconductor memory 
available to store six pages of image data with a data size of 320 MBytes per each page. 
The memory capacity of 320 MBytes is required to display an image having 10,000 x 
8,000 dots of pixels each visualized by 4-byte data. i.e. 32-bit data. The 4-byte data 
include three 1-byte data for visualizing each color of three primary colors and 1-byte 
data for masking process. The composite image data storing device 4 also comprises a 
semiconductor memory having a memory capacity of 320 MBytes available to store at 
least one page of image data. In accordance with the composite mode set up by the 
composite mode setting device 12, the composite processor 5 performs a composite 
process for producing composite image data to be stored in the composite image data 
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storing device 4 based on the high resolution image data stored in the original image 
data storing device 3. The process of the composite mode includes, for example, a 
linear interpolation operation. 
[0025] 

The drawing processor 2 executes process for line drawing tracing the locus of 
the digitizer or for kinds of image editing such as a movement, expansion, reduction, 
rotation and the like. The combination of the processes of the drawing processor 2 and 
the composite processor 5 makes it possible to obtain a desired high resolution image 
data. The original image data storing device 3 and the composite image data storing 
device 4 are operable to input or output the high resolution image data to a magnetic 
tape (contraction "MT") type external input/output device 17 or the like through the 
input/output bus 6 and an input/output control processor 16. The input/output bus 6 is 
additionally connectable to an input data bus from a scanner, an output bus to a 
photographic positive and the like. In case of such the additional connection, the input 
or output data may be transformed from the additive process color data consisting of the 
primary colors R, G and B into the subtractive process color data representative of the 
subtractive colors C,M,Y and K. The RGB additive process is afforded to display 
colors from the three primary colors Red(R), Green(G) and Blue(B) by means of the 
luster scanning system of the Cathode Ray Tube (abbreviation "CRT"). The CMYK 
subtractive process is utilized for producing color images on printings or the like in 
terms of cyan, magenta, yellow and black dyes. The black dye is used selectively or 
independently to improve the effect of color printing. 
[0026] 

Similarly to the drawing processor 2, the drawing processor 7 executes 
processes in compliance with the operational inputs into the coordinate input device 1. 
The processes of the drawing processor 7 are intended for the reduced image data 
respectively stored in the exclusive display storing means 8, 9 and having a certain 
resolution allowing the display device 1 1 to display the reduced image. In the present 
embodiment, the reduced image is displayed on a high definition electronic display 
screen using 1,125 scanning lines corresponding to a standard of High vision TV. The 
electronic display screen has the ratio of approximately 1/100 in area with respect to the 
high resolution image data. 
[0027] 

Fig. 2 shows the constitution of the original image storing device 3 and the 
1/n-reduction processor 13. The original image storing device 3 includes a large 
capacity original image memory 20 and an address generator A 21, while the 
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1/n-reduction processor 13 includes line caches 22, 23, an address generator B 24 and an 
address generator C 25. The address generator A 21 is adapted to generate memory 
addresses thinned out in the direction Y during the digital readout of the high resolution 
image data stored in the original image storing means 20. The read out high resolution 
image data from the original image memory 20 are alternatively stored into one and the 
other of the line caches 22, 23 in the form of line data representing each line in the 
direction X. The address generator B 24 and the address generator C 25 are adapted to 
generate memory addresses thinned out in the direction X to have the line caches 22, 23 
intermittently cache the readout data to be fed to the exclusive display storing means 8. 
The high resolution image data stored in the original image memory 20 are thus thinned 
out with respect to the directions X and Y to be reduced and fed to the exclusive display 
storing means 8. The product of the thinning out rates in the directions X and Y 
defines the reduction rate "n". The 1/n-reduction processor 14 is operated in the 
similar manner to the aforementioned 1/n-reduction processor 13. The reduction 
process may be performed by the drawing processor 7. 
[0028] 

Fig. 3 illustrates a judgement process of the drawing condition judgement 
means 15 shown in Fig. 1. This process is started when the operational inputs for 
drawing are inputted into the coordinate input device 1 in the first step "si". Then, 
during the next step "s2", the judgement is made on whether or not the size of the 
pressure sensitive pen exceeds over a predetermined pen size "A" on the basis of the 
pressing force W applied to the pressure sensitive pen. When the pen size is not over 
the pen size "A", the process advances to the next step "s3". In the next step "s3", it is 
checked whether or not the reduction rate is more than "N". In the case that the pen 
size is over "A", the process goes to the next step "s4". It is then checked whether or 
not the reduction rate is more than "M" in the step "s4". When the reduction rate is 
judged to be over "N" or "M" in the step "s3" or "s4", the processing by means of a 
single processor is executed in the next step "s5". When, on the other hand, the 
reduction rate is judged not to be over "N" or "M" in the step "s3" or "s4", the 
designation of the storage area is made. In the step "s7", the drawing processors 2 and 
7 execute their processings in parallel with each other. To obtain a well-conditioned 
man-machine environment even in a case where the pen size or the reduction rate is 
large and the processing load of the drawing processor 7 is heavy, the drawing processor 
7 executes the image processing only to feed the resulting image data into the exclusive 
display storing means 8, 9, while, on the other hand, the drawing processor 2 is required 
to process the high resolution image data stored in the original image data storing device 

9 



3 and the composite image data storing device 4. If the processing load is light, it will 
be avoided to introduce the deterioration of the man-machine environment even if the 
only drawing processor 7 executes the image processing with respect to the exclusive 
display storing means 8, 9 and the original image data storing device 3 and the 
composite image data storing device 4. With respect to the original image data storing 
device 3 and the composite image data storing device 4, the image processing by the 
drawing processor 2 is performed in parallel with the drawing processor 7. It is 
therefore possible to still more quicken the image processing of the high resolution 
image data. For this reason, the storage areas of the original image data storing device 
3 and the composite image data storing device 4 are respectively divided so as to allow 
the two drawing processors 2, 7 to access respectively to those divided different storage 
areas. In order to prevent the two processors 2, 7 from simultaneously competitively 
accessing a certain storage area, the mediatory operation between the drawing 
processors 2, 7 is accomplished through the hardware of the present apparatus. 
[0029] 

The pen size is used for the judgement on the processing load by the reason that 
the anti-aliasing process shown in Figs. 4 through 6 is performed in response to the 
pressing force "W" from the pressure sensitive pen in contact with the coordinate input 
device 1. When the pressure sensitive pen is linearly displaced within a certain time, a 
plurality of circle drawing units 31, 32 are displayed to have radiuses thereof 
respectively corresponding to the pressing forces exerted upon one and the other end 
points of the locus as shown in Fig. 4(1). Between the circle drawing units 31, 32 
will be set up an intervening circle drawing unit 33 by an interpolation processing. 
These circle drawing units 31, 32, 33 are respectively correspondent with the different 
contribution rates Z as shown in Fig. 4(2). 
[0030] 

The vale of the contribution rate Z varies with the distance between the center 
of the circle drawing unit 31, 32 or 33 and a dot point to be displayed on the circle 31, 
32 or 33. In case of the distance no more than b, the value of the contribution rate Z is 
set at a constant value (Z=const). Fig. 5(b) illustrates the condition that the 
anti-aliasing process is so performed as to smoothly switch from one to the other of the 
drawing data and the original image data within the predetermined anti-aliasing 
processing range E shown in Fig. 5(c). 
[0031] 

Fig. 6 shows the details of the anti-aliasing process. This process starts at the 
step tl, and the digital read-in of the coordinates X, Y of the pressure sensitive pen is 



10 



performed in the step t2. In the next step t3, the pressing force from the pressure 
sensitive pen is detected as a writing pressure. Corresponding to this writing pressure, 
the pen size is determined. The next step t4 is conducted to determine a rectangular 
region and the value b. 
[0032] 

Then, it is judged at the step t5 whether or not the scanning within the 
rectangular region is finished. When the scanning is not finished, the distance "a" is 
calculated as a distance from a point corresponding to the coordinates X, Y and another 
point existing in the rectangular region. In the next step t7, it is checked whether or 
not the vale of the distance "a" is not more than the value "b". When the value "a" is 
greater than the value "b", the process makes reference to a data table of the value "Z" 
based on the remainder of subtraction a - b. Then, one of the referenced values is 
determined as a contribution rate Z. If the distance value "a" is judged to be equal to or 
less than the value "b", the value "Z" is set at a certain value (Z=const) at the step tlO. 
[0033] 

After the steps 9 ad 10, the process goes to the step 11 where original image 
data "Old" are retrieved from the original image storing device 3. In the next step tl2, 
new drawing data "New" are calculated according to the following equation shown as 
numeral formula 1. 
[0034] 

[numeral formula 1] New = Z x Pen + ( 1 - Z ) x Old 

In this equation, "Pen" is representative of drawing data which are selected 
from the menu or the like to be unique with respect to the pressure sensitive pen. Thus, 
the original image data "Old" are rewritten by the new image data "New". The time for 
this processing increases and the processing load becomes heavy in case of a large pen 
size. 
[0035] 

According to the present embodiment, it is possible to provide a man-machine 
environment where the real-time image processing of the high resolution image data are 
performed and the display image is quickly responsible to the user's operation. It is 
therefore facilitated to process the high resolution image data into a composition. In 
the printing processes, the film of color positive intends to be deteriorated in the 
composite treatment process in case of luck of high resolution process. In contrast, 
according to the present invention, it is easy to compositionally process the high 
resolution image data, thereby making it possible to perform the composite process of 
the image data under the state where the high resolution of the image data is maintained 
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constant. 
[0036] 

For example, in case of a picture of a mother and her baby, it is too difficult to 
actually take the picture because it takes a long time to get their good poses. To solve 
this problem, the composition of their respective pictures is useful although the 
photography of their pictures is required. In this case, a well posed mother's picture is 
selected from her pictures at first, and then a well posed baby's picture is selected from 
his/her pictures. The selected two pictures are then brought into a composite process 
to obtain their most well posed picture. In another case of a relatively large object such 
as a car located in a desired environment, it is difficult to have a car's picture taken with 
the desired environment only by the photography in the studio. According to the 
present embodiment, it will readily be available to process the studio picture and the 
background picture into a composition to have a car located in a desired environment. 
A further realistic composite image may be obtained by, for example, firstly erasing the 
somewhat reflected image on the car's window glass in the studio picture by the 
pressure sensitive pen and secondly superimposing the studio picture upon the 
background picture. 
[0037] 

According to the above present embodiment, the image processing is 
quickened by the parallel processing of the drawing processors 2, 7 with respect to the 
image memory devices 3, 4 when the processing load of the drawing processor 7 is 
lighter than that of the drawing processor 2. In the case that the processing loads of the 
drawing processor 2, 7 are much the same or there is not much difference between them, 
the drawing processors 2, 7 independently respectively perform the image processing 
with respect to the image storage device 3, 4 and the display image storage devices 8,9. 
[Effect of the Invention] 
[0038] 

As stated above, according to the present invention, the plurality of high 
resolution image data are processed mutually among them by the first image processing 
means, while the plurality of reduced image data are processed mutually among them by 
the second image processing means in order to display the processed image data. This 
enables to quickly reflect the result of the user's operation onto the displayed reduced 
image even if the data processing of the high resolution image data need much time. 
The real-time processing is performed additionally with respect to the high resolution 
image data since the high resolution image data are processed by the first image 
processing means in response to the operational inputs. It is therefore possible to 
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display an expanded part of the halfway resulting image processed till then on the 

display screen even in the middle of the high resolution image processing. 

[0039] 

In addition, according to the present invention, the reducing means reduces the 
high resolution image data, and the reduced data are displayed by the display means to 
quickly display the reduced scale image of the high resolution image data, thereby 
making it possible to realize a zoom function and to produce the high resolution image 
data in a satisfactory man-machine environment. 
[0040] 

According to the present invention, it is yet further possible to rapidly perform 
the image processing of the high resolution image data because the first and second 
image processing means perform the image processing with respect to the high 
resolution image data in parallel with each other when their processing load responding 
to the operational instructions is light. 
[Brief Description of the Drawings] 

FIG. 1 is a block diagram roughly showing a hardware constitution of an embodiment of 
the present invention. 

FIG. 2 is a block diagram showing the constitution of the original image storage device 
3 and the 1/n-reduction processor 13 respectively shown in Fig. 1. 
FIG. 3 is a flowchart illustrating a judgment process of the drawing condition judgment 
means 15 shown in Fig. 1. 

FIG. 4 is an explanatory view showing the condition of straight line drawing by means 
of the coordinate input device 1. 

FIG. 5 is an explanatory view showing the anti-aliasing process conducted by the 
drawing processors 2, 7 shown in Fig. 1. 

FIG. 6 is a flowchart illustrating the operation of the drawing processors 2, 7 shown in 
Fig. 1. 

[Description of Notations] 
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Drawing processor 
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Original image storage device 
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Composite image storage device 


5, 10 


Composite processor 
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Input/Output bus 
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Exclusive display use storage means 


11 


Display device 
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12 Composite mode setting device 

13, 14 1/n-reduction processor 

1 5 Drawing condition judgement means 

20 Original image memory 

21 Address generator A 
22, 23 Line cache 

24 Address generator B 

25 Address generator C 

Fig. 1 

1 Coordinate input device 

2 Drawing processor 

3 Original image storage device 

4 Composite image storage device 

5 Composite processor 

6 Input/Output bus 

7 Drawing processor 

8 Exclusive display use storage means 

9 Exclusive display use storage means 

10 Composite processor 

1 1 Display device 

12 Composite mode setting device 

13 1 /n-reduction processor 

14 1/n-reduction processor 

15 Drawing condition judgement means 

Fig. 2 

20 Original image memory 

21 Address generator A 

22 Line cache 

23 Line cache 

24 Address generator B 

25 Address generator C 

Fig. 3 

si: Drawing input 
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s2: Pen size > A ? 

s3: Reduction rate > N ? 

s4: Reduction rate > M ? 

s5: One processor 

s6 Designation of dividing storage area 

s7 Parallel processors 

Fg.6 
tl: Start 

t2: Read-in coordinates X,Y of pen 

t3: Read-in writing pressure W 

t4: Determine rectangular region and "b" 

t5: Scanning finished ? 

t6: Calculate distance "a" 

t7:a<b? 

t8: Refer to Z- table based on (a-b) value 
t9: Read-in Z- value 
tlO: Z=const 

tl 1: Read-in Old from memory 

tl2: Calculate New=Z*Pen+(l-Z)01d 

tl3: Read New into memory 

tl4: End 

[Abstract] 

PURPOSE: To obtain a high resolution image processing apparatus capable of 
performing the real-time process and providing a satisfactory man-machine 
environment. 

CONSTITUTION: There are provided a pair of drawing processors 2, 7 adapted to 
perform their respective drawing processes each corresponding to the operational inputs 
into a coordinate input device 1. Pages of high resolution image data are stored into an 
original image storing device 3 and a composite image storing device 4 to have their 
respective data size of 320 MBytes per each page. There are also provided a plurality 
of display image storing devices 8, 9 adapted to store image data respectively reduced in 
size and having a certain resolution, e.g. 1035 x 1920 dots adequate for display of a 
display device 11. The drawing processor 2 is designed to deal with the high 
resolution image data, while the drawing processor 7 is adapted to perform the image 
processing of the reduced image data. The reduced and processed image data are 



15 



displayed on a screen of the display device 11. The drawing processor 7 is able to 
promptly process the reduced image data even in a state where the coordinate input 
device 1 is continuously operated. It is therefore possible to promptly display the 
resulting reduced image on the display device 11. 
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